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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make the array order 
of output leads of an LSI chip for liquid crystal driving 
correspond to the array order of transparent 
electrodes on the side of a liquid crystal display 
element. 

SOLUTION: The liquid crystal display element has 1st 
and 2nd transparent electrodes 1 and 2 arranged 
opposite each other across a sealant 3, liquid crystal 
is charged between the transparent electrodes, and a 
terminal part 5 which has draw-around electrodes 1b 
led around from the transparent electrode of the 1 st 
transparent substrate 1 below the sealant 3 is 
provided successively to the 1 st transparent 
substrate 1; and a wiring cross means 20 which 
connects a specific draw-around electrode 1b to an 
arbitrary transparent electrode on the side of the 1 st 
transparent substrate 1 by jumping other draw- 
around electrodes is provided on the join surface 
between the seal material 3 and 2nd transparent 
substrate 2 and in the sealant 3. 
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CLAIMS 



[Claim(s)] 

[Claim l] While two transparent 
substrates, the 1st and the 2nd, by which 
the transparent-electrode group was 
formed in one field, respectively counter, 
and are arranged in the above-mentioned 
transparent-electrode groups on both 
sides of a sealant and liquid crystal is 
enclosed between the 
transparent-electrode group In the liquid 
crystal display element by which the 
terminal areas which have two or more 
leading-about electrodes pulled out by the 
above-mentioned 1st transparence 
substrate by going under the 
above-mentioned sealant from the 
transparent-electrode group are formed 
successively The liquid crystal display 
element characterized by establishing a 
wiring cross means to jump other 
leading-about electrodes and to connect 
the above-mentioned specific 
leading-about electrode to the arbitrary 
transparent electrodes by the side of the 
above-mentioned 1st transparence 
substrate, in the plane of composition of 
the above-mentioned sealant and the 
above-mentioned 2nd transparence 
substrate, and this sealant. 
[Claim 2] The liquid crystal display 
element according to claim 1 which the 
above-mentioned wiring cross means 



becomes from the connection wiring 
section formed between two transfer for 
the above-mentioned cross wiring in the 
plane of composition of two transfer for 
cross wiring which penetrates the inside 
of the above-mentioned sealant, and the 
above-mentioned sealants and the 
above-mentioned 2nd transparence 
substrates. 

[Claim 3] The liquid crystal display 
element according to claim 1 with which 
the LSI chip for a liquid crystal drive is 
directly carried in the above-mentioned 
terminal area. 

[Claim 4] The liquid crystal display 
element according to claim 1 to which the 
TCP substrate which mounted the LSI 
chip for a liquid crystal drive in the 
above-mentioned terminal area is 
connected. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] If it says in more detail about a 
liquid crystal display element, this 
invention has a terminal area in one 
electrode substrate, and relates to the 
COG type and the TCP type liquid crystal 
display element which inputted the 
status signal into the transparent 
electrode from the terminal area. 
[0002] 

[Description of the Prior Art] COG is 
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Chip. On It is the abbreviation for Glass 
and a COG type liquid crystal display 
element carries the LSI chip for a liquid 
crystal drive in the terminal area directly. 
The transparent substrate 2 of another 
side is shown for one transparent 
substrate 1 of the COG type liquid crystal 
display element in this drawing (b) as a . 
flat surface again at drawing 3 (a), 
respectively. 

[0003] According to this, leading- about 
electrode lb for telling a driving signal to 
transparent-electrode (this example 
segment electrode) la and this 
transparent- electrode la for a display is 
formed in one transparent substrate 1. 
Leading-about electrode 2b for also 
telling a driving signal to the transparent 
substrate 2 of another side at 
transparent- electrode 2a and this 
transparent- electrode 2a for the display 
corresponding to transparent-electrode 
la of a substrate 1 is formed. 
[0004] After making these transparent 
substrates 1 and 2 counter drawing 4 , for 
example, sticking on it by the sealant 3 
by the epoxy resin, the plan in the state 
where liquid crystal was enclosed in the 
display cell is shown, and the B-B line 
cross section is shown in drawing 5 . In 
addition, in drawing 5 , 4a and 4b are 
orientation films which are prepared on 
each transparent-electrode la and 2a and 
which consist of an organic 
macromolecule of a polyimide system, for 
example. 



[0005] It is formed successively by one 
transparent substrate 1 so that a 
terminal area 5 may overflow to the 
electrode substrate 2 of another side, and 
as leading-about electrode lb of 
transparent-electrode la goes under a 
sealant 3, it is pulled out by this terminal 
area 5. Moreover, leading-about electrode 
6a electrically connected to leading-about 
electrode 2b of the transparent substrate 
2 through the transfer 6 currently formed 
in the sealant 3 is prepared in this 
terminal area 5. 

[0006] LSI chip 7 for a liquid crystal drive 
is directly mounted through an 
anisotropy electric conduction film on 
leading-about electrode lb in this 
terminal area 5, and 6a, and the printed 
circuit board 8 for an input to this LSI 
chip 7 is connected to a terminal area 5 
after an appropriate time. In addition, on 
leading-about electrode lb and 6a, the 
silicon resin 9 for corrosion prevention is 
applied. 

[0007] By this, the driving signal 
outputted from LSI chip 7 for a liquid 
crystal drive will be transmitted through 
the leading-about electrode lb to 
transparent-electrode la by the side of 
the transparent substrate 1, and will be 
transmitted through leading-about 
electrode 6a, transfer 6, and 
leading-about electrode 2b to 
transparent-electrode 2a by the side of 
the transparent substrate 2. 
[0008] Next, the general composition of a 
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TCP (Tape Carrier Package) type liquid 
crystal display element is explained, 
referring to drawing 6 . Although the 
fundamental composition of the liquid 
crystal display element itself is the same 
as a COG type thing, in this TCP type 
liquid crystal display element, LSI chip 7 
for a liquid crystal drive is mounted in 
the TCP substrate (in cases of many 
flexible printed circuit board) 10 side as a 
carrier tape, and is connected to the 
leading about electrodes lb and 6a of a 
terminal area 5 through the anisotropy 
electric conduction film 11 with which the 
output terminal section of the TCP 
substrate 10 has conductivity only in the 
thickness direction. 
[0009] 

[Problem(s) to be Solved by the 
Invention] However, if the display 
pattern of transparent electrodes la and 
2a becomes complicated, the case where 
it cannot respond in order of the list of 
the leading-about electrodes lb and 6a 
currently formed in the terminal area 5 
in order of the list of the output terminal 
of LSI chip 7 for a liquid crystal drive will 
arise. 

[0010] The conventional measures on this 
problem are taken an example, and the 
TCP type liquid crystal display element 
of drawing 7 is explained. In addition, 
this example is the thing of an about 
when changing the order of a list of 
leading about electrode lb by the side of 
the transparent substrate 1, and 



leading-about electrode 6a by the side of 
the transparent substrate 2 is not 
illustrated for convenience. 
[00 11] In this conventional example, the 
double -sided (multilayer) flexible printed 
circuit board 12 is used in connecting to 
the terminal area 5 by the side of a liquid 
crystal display element the TCP 
substrate 10 in which LSI chip 7 for a 
liquid crystal drive was mounted. That is, 
connection wiring 12a which rearranges 
the order of a list of output lead 7a of LSI 
chip 7 for a liquid crystal drive into 
required sequence, and is connected to 
leading-about electrode lb of a terminal 
area 5 is formed in this flexible printed 
circuit board 12. 

[0012] If it says in the example of 
illustration, among 13 connection wiring 
12a- 1- 12a- 13, connection wiring 
12a-3-12a-13 from the 3rd right to a left 
end are formed in the front- face side of a 
flexible printed circuit board 12, and 
receive this. In order that connection 
wiring 12a- 1 of two right and 12a-2 may . 
connect output lead 7a- 1 of two right, and 
7a-2 to the rear-face side of this flexible 
printed circuit board 12 drawer wiring 
lb-12of two left-hand side, and lb-13, It 
is formed so that connection wiring 
12a-3 l2a l3 by the side of a front face 
may be crossed. 

[0013] Thus, in a TCP type liquid crystal 
display element, although it is made to 
make the order of a list of the output 
terminal of LSI chip 7 for a liquid crystal 
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drive correspond in order of the list of 
leading-about electrode lb by the side of a 
terminal area 5, since the flexible printed 
circuit board 12 for cross wiring is needed, 
the cost rise of the part is not avoided. 
Moreover, trouble will be caused, when 
attaining the miniaturization of a liquid 
crystal display element, since the space 
for making the flexible printed circuit 
board 12 for cross wiring intervene 
between a terminal area 5 and the TCP 
substrate 10 is also needed. 
[0014] And the technology of the cross 
wiring by this flexible printed circuit 
board 12 cannot apply LSI chip 7 for a 
liquid crystal drive to the COG type 
liquid crystal display element directly 
carried in a terminal area 5. This serves 
as big restrictions on a design for the 
COG type liquid crystal display element 
especially, 

[0015] But if the order of a list of output 
lead 7a of LSI chip 7 for a liquid crystal 
drive is made to correspond in order of 
the list of leading about electrode lb by 
the side of a liquid crystal display 
element and is changed, although solved, 
since the above-mentioned problem 
serves as special order specification, the 
price of LSI chip 7 for a liquid crystal 
drive becomes high, and it cannot be 
called practical solution. 
[0016] It is in not having been made in 
order that this invention might solve 
such a conventional problem, and not 
only the thing for which the flexible 



printed circuit board for cross wiring is 
not needed but also rearrangement of an 
output lead of the LSI chip for a liquid 
crystal drive etc. making the purpose 
unnecessary, and offering the liquid 
crystal display element which enabled it 
to correspond the order of a list of the 
output lead of the LSI chip for a liquid 
crystal drive in order of the list of the 
transparent electrode by the side of a 
liquid crystal display element. 
[0017] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
two transparent substrates, the 1st and 
the 2nd, by which the 
transparent-electrode group was formed 
in one field, respectively counter in the 
above-mentioned transparent-electrode 
groups on both sides of a sealant, and this 
invention is arranged. In the liquid 
crystal display element by which the 
terminal areas which have two or more 
leading about electrodes pulled out by the 
above-mentioned 1st transparence 
substrate by going under the 
above-mentioned sealant from the 
transparent-electrode group while liquid 
crystal is enclosed between the 
transparent- electrode group are formed 
successively It is characterized by 
establishing a wiring cross means to 
jump other leading about electrodes and 
to connect the above-mentioned specific 
leading- about electrode to the arbitrary 
transparent electrodes by the side of the 
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above-mentioned 1st transparence 
substrate, in the plane of composition of 
the above-mentioned sealant and the 
above-mentioned 2nd transparence 
substrate, and this sealant. 
[0018] According to this composition, the 
order of a list of drawer wiring is changed 
by the wiring cross means in a sealant 
portion, this invention can be applied to 
both a COG type liquid crystal display 
element and a TCP type liquid crystal 
display element, and its flexibility of a 
design improves sharply in a COG type 
liquid crystal display element especially. 
Moreover, with a TCP type liquid crystal 
display element, the flexible printed 
circuit board for cross wiring becomes 
unnecessary. 

[0019] As for the above-mentioned wiring 
cross means, in this invention, it is 
desirable to consist of the connection 
wiring sections formed between two 
transfer for the above-mentioned cross 
wiring in the plane of composition of two 
transfer for cross wiring which 
penetrates the inside of the 
above-mentioned sealant, and the 
above-mentioned sealants and the 
above-mentioned 2nd transparence 
substrates. 

[0020] In this case, the epoxy resin which 
kneaded the conductive paste or the 
conductive particle like the usual transfer 
is used for the transfer for cross wiring, 
and it can form in it by screen- stencil etc. 
in a sealant formation process. There are 



the following two kinds in the forming 
method. 

[0021] After screen- stenciling a sealant, 
covering a mask over the portion in which 
the transfer for cross wiring is prepared 
as the 1st method, the transfer for cross 
wiring is screen- stenciled into the portion 
over which the mask was able to be 
covered. The 2nd method is contrary to 
this, first, screen stencils the transfer for 
cross wiring in a predetermined position, 
and screen- stencils a sealant except for 
the transfer portion for cross wiring after 
an appropriate time. 
[0022] About the connection wiring 
section, it can form simultaneously with a 
transparent- electrode group in a 
transparent- electrode formation process 
using the transparent-electrode material 
(Indium Tin Oxide). 
[0023] 

[Embodiments of the Invention] Next, 
when you understand the technical 
thought of this invention better, the 
example is explained, referring to 
drawing 1 and drawing 2 . In addition, in 
this example, the same reference mark as 
it is given to the portion consider that is 
the same as that of the conventional 
example explained previously, or the 
same. 

[0024] This example is a thing about a 
COG type liquid crystal display element, 
drawing 1 is the plan and drawing 2 is 
the A- A line expanded sectional view of 
drawing 1 . the [ one ] - - the [ of the 1 
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transparent substrate 1 and another 
side ] - - the 2 transparent substrate 2 is 
stuck through a sealant 3 - having - **** 
-• the •• two or more leading-about 
electrode lb pulled out from 
transparent-electrode la as went under 
the sealant 3 is formed in the terminal 
area 5 of the 1 transparent substrate 1 
[0025] the [ moreover, ] - the terminal 
area 5 of the 1 transparent substrate 1 - - 
the - leading-about electrode 6a by the 
side of the 2 transparent substrate 2 
forms -- having -- **** - this example - 
setting -■ the leading-about electrode 6a ■-- 
the usual transfer 6 same with the 
conventional example - minding -- the -- 
it connects with leading-about electrode 
2b by the side of the 2 transparent 
substrate 2 

[0026] Although LSI chip 7 for a liquid 
crystal drive makes the output lead in 
agreement and is mounted on this 
leading-about electrode lb and 6a, 
according to this example, a wiring cross 
means 20 to change the order of a list of 
leading-about electrode lb to 
transparent-electrode la is formed in the 
portion of the sealant 3 under which 
leading-about electrode lb is going. 
[0027] The wiring cross means 20 is 
equipped with the connection wiring 
section 23 formed in the plane of 
composition of two transfer 21 and 22 for 
cross wiring which penetrates the inside 
of a sealant 3, and the sealants 3 and the 
2nd transparence substrates 2 as shown 



in drawing 2 . 

[0028] One transfer 21 for cross wiring is 
arranged on b- leading- about electrode 11 
of a right end in specific leading-about 
electrode lb to change the order of a list, 
and this example, and the transfer 22 for 
cross wiring of another side is arranged 
on a -transparent-electrode 11 which is 
the connection place of leading-about 
electrode lbl. The connection wiring 
section 23 is formed between this transfer 
21 for cross wiring, and 22. 
[0029] According to this, via one transfer 
21 for cross wiring, the connection wiring 
section 23, and the transfer 22 for cross 
wiring of another side, the status signal 
which took about from LSI chip 7 for a 
liquid crystal drive, and was sent out to 
electrode lb- 1 jumps intermediate 
drawer wiring lb, and is given to 
transparent-electrode la-1 which is the 
connection place. 
[0030] In this example, the 2nd 
leading-about electrode lb-2 are 
connected to transparent-electrode la-2. 
of the next door of above-mentioned 
transparent-electrode la-1 through the 
wiring cross means 20 from the right. In 
addition, other leading-about electrode lb 
is formed successively by 
transparent- electrode la which goes 
under a sealant 3 and correspondis. 
[0031] This wiring cross means 20 is 
formed in every [ which needs list 
****** ] leading-about electrode lb. 
Therefore, although it is desirable to 
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expand the width of face of a sealant 3 
and to make it settled in the width of face 
when you need two or more wiring cross 
meanses, when width of face of the design 
top sealant 3 cannot be expanded, you 
may form the wiring cross means 20 in 
seal outside 5a which is the lateral part 
(the liquid crystal display section is an 
opposite side) of a sealant 3. 
[0032] However, when using seal outside 
5a, an interval with the connection 
wiring section 23 which crosses 
intermediate leading- about electrode lb 
is as narrow as 10 micrometers or less, 
and since there is a possibility that both 
wiring may flow with moisture or dirt, it 
is necessary to prepare protective layers, 
such as silicon resin, in seal outside 5a. 
Although the above-mentioned example 
is a thing about a COG type liquid crystal 
display element, this invention can be 
similarly carried out about a TCP type 
liquid crystal display element. 
[0033] 

[Effect of the Invention] As explained 
above, according to this invention, in a 
COG type liquid crystal display element, 
the flexibility of a design improves 
sharply by having established a wiring 
cross means to change the order of a list 
of a leading- about electrode to a 
transparent electrode into a sealant 
portion. Moreover, with a TCP type liquid 
crystal display element, effects, like the 
flexible printed circuit board for cross 



wiring becomes unnecessary are done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The typical plan of a COG 
type liquid crystal display element with 
which this invention was applied. 
[Drawing 2] The A A line expanded 
sectional view of drawing 1 . 
[Drawing 3] the [ the 1st which 
constitutes the COG type liquid crystal 
display element as the 1st conventional 
example, and ] - - the typical plan having 
separated and shown 2 transparent 
substrate 

[Drawing 4] the [ the above 1st and ] - 2 
transparent substrate -- sticking -- in all 
•* the typical plan used as the COG type 
liquid crystal display element of the 1st 
conventional example 
[Drawing 5] The B-B line expanded 
sectional view of drawing 4 . 
[Drawing 6l The same expanded sectional 
view as drawing 5 which made the cross 
section a part of TCP type liquid crystal 
display element as the 2nd conventional 
example. 

[Drawing 7] The typical plan for 
explaining how to change the order of a 
list of a leading-about electrode, in the 
above-mentioned 2nd conventional 
example. 

[Description of Notations] 
1 Two Transparent substrate 
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la, 2a Transparent electrode 

lb, 2b, 6a Leadingabout electrode 

3 Sealant 

5 Terminal Area 

6 Transfer , 

7 LSI Chip for Liquid Crystal Drive 

20 Wiring Cross Means 

21 22 Transfer for cross wiring 
23 Connection Wiring Section 
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